LETTER
Comments on Augmentation of local antitumor immunity in liver by interleukin-2 gene transfer via portal vein: A possible explanation for contradictory in vivo and vitro results of interleukin-2 treatment in a rat model of colon carcinoma metastasis Cancer Gene Therapy (2003) 10, 432-433. doi:10.1038/sj.cgt. 7700582 Tanji et al 1 have demonstrated in a rat model that interleukin-2 (IL-2) gene transfer to the liver prevents liver metastasis of colon carcinoma cells. IL-2 gene transfer was performed by intraportal injection of an adenovirus containing the human IL-2 gene (AdCMVhIL-2), before the administration of RCN-9 syngeneic colon carcinoma cells. Controls included injection of either adenovirus containing the b-galactosidase gene or PBS. The authors suggested that hepatic natural killer (NK) cells, which are located in the liver sinusoids, 2, 3 are responsible for this effect. Indeed, they demonstrated that hepatic NK cells isolated from AdCMVhIL-2 rats showed an increased cytotoxic activity against the NK-sensitive YAC-1 target cell line, confirming the results of Shiratori et al. 4 However, they were unable to show an increased cytotoxic effect of these isolated hepatic NK cells against the RCN-9 colon carcinoma cells. 1 In other words, the in vivo effects of preventing liver metastasis of RCN-9 colon carcinoma cells in AdCMVIL-2 treated rats did not coincide with an increased activity of hepatic NK cells of these rats against the same target cell line.
We may contribute to a possible explanation for the above-described discrepancy of in vivo and in vitro results. We have shown that rat hepatic NK cells can be subdivided into low-density (LD) and high-density (HD) cells. 5 LD cells are found on top of a 45% Percoll gradient, whereas HD cells are pelleted at the bottom. LD cells have been shown to possess the highest cytotoxicity. HD cells possess an intermediate level of cytotoxicity between blood NK and LD cells. 5 Highly purified HD cells show a marked response to IL-2 in expressing cytotoxic factors, while LD cells show no or a low response. 6 For example, granzyme RNA (RNKP-1 and RNKP-5) is clearly upregulated in HD cells after IL-2 treatment, but not in LD cells. 6 Granzymes have been shown to be involved in the killing of colon carcinoma cells by hepatic NK cells. 7 Therefore, local IL-2 production in the liver, as applied in the study of Tanji et al, most likely activates the HD cells and to a much lesser extent the LD cells.
In the procedure applied by Tanji et al to isolate hepatic NKY cells, the cells on top of a 45% Percoll gradient were collected. The purity of this cell population, not mentioned by the authors, will probably be around 60% by analogy with the original described isolation protocol. 8 This means that mainly hepatic LD NK cells were studied. The HD cells, which are probably activated by the local IL-2 production, were not included. This may explain why Tanji et al did not observe an increased NK activity against RCN-9 cells, despite the very effective in vivo prevention of the formation of liver metastases of these colon carcinoma cells.
In addition, Tanji et al used anti-asialo GM1 antibody to deplete NK cells. Although almost all rat blood NK and HD cells express this marker (100 and 70%, respectively), only one-third of LD cells are positive. 5 In other words, probably only a small fraction of LD cells is depleted by this method. 9 Despite this, Tanji et al showed that anti-asialo GM1 treatment abolished the preventive effect of IL-2 gene transfer to the liver. This result is in accordance with the suggestion that the HD cells are the IL-2 responding cells. However, it cannot be ruled out that local IL-2 production in the liver has an influence on other cells of the liver sinusoids, either directly or indirectly, including Kupffer cells, 2,3,10,11 sinusoidal endothelial cells 12 and NK-T cells. 13 For instance, it has been shown that continuous infusion of rats with IL-2 resulted in an increase in the number of Kupffer cells. 14 In conclusion, we propose that rat HD hepatic NK cells respond to local IL-2 production, resulting in the prevention of liver metastases of RNC-9 colon carcinoma cells. The absence of an increased cytotoxic effect in vitro against the RNC-9 colon carcinoma cells could be attributed to the selective NK cell isolation procedure used by Tanji et al.
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